Abstract With the advancement in technology and availability of the Internet, online health education could become one of the media for health education. As health education is to persuade patients on health behavioural change, understanding perceived benefits of online health education is an important aspect to explore. The aim of this study is to explore consumers and health professionals opinion on online health education. Literature review was conducted and identified the benefits of online health education (OHE). Survey was conducted to health consumers and health professionals. Descriptive analyses were performed using SPSS Version 19.0. The analysis of the literature has identified a set of 12 potential benefits of OHE which had been used to understand the perceptions of the effectiveness of OPE sites and these have been validated in the study. This study has the practical implication as the study identified OHE effectiveness, which definitely can assist health practitioners on health education, which can lead to better health outcome.
Introduction
Health education to patient is an integral part of healthcare management [1] . With the advancement in technology and availability of the Internet, health education could be disseminated to patients through online media as well. Traditionally health education is delivered in the medium of face to face communication by health professionals and health educators to healthcare consumers and this has been proven effective. However, more flexible health education can be offered online and this method can complement the current face-to-face education. In many cases, when healthcare consumers understand their disease status, complications and their management, they become more involved in their healthcare [2] . This increase in consumer knowledge may then lead to improved health outcomes [3, 4] .
Additional advantages of online health education include the ability of consumers to access health education material in their own time and the ability to facilitate disease self-management [2] .
It is undeniable that the web has become a widely-used resource for people seeking health information. However, the quality of this Online Health Information (OHI) [5] has the potential to critically affect health outcomes for many users [6] . One widely expressed concern about OHI is that patients can freely access information about their disease from both reliable and unreliable sources [7, 8] which could mislead readers, especially if the OHI is outdated [7] , or comes from a non-validated source [9, 10] . Doctors have expressed concerns in the literature that confusing online information may create a need for increased educational input so that the mis-information obtained online will not interfere with treatment goals [11] . Online health education (OHE) refers to online material that is specifically tailored to the needs of patients who suffer from a specific disease [12] . Whilst the potential benefits of OHE have been widely published in the literature, there are studies indicating concerns from health professionals regarding consumers relying on online material. Therefore, perceptions of health professionals' opinion on OHE needs to be explored.
One of the well-known theories in health behavioural research, the health belief model [13] indicated that perceived benefits of problems, perceived benefits of action will lead to health behaviour change. Since OHE is to promote healthy behaviour towards consumers [14] , it is important to explore perceived benefits of OHE from consumers.
Therefore, this study aims to explore perceptions of health professionals' and health consumers' opinion on online health education and compare their opinion on benefits of OHE. Literature review on benefits of online health education has been conducted and online survey was conducted to explore the opinions.
Methodology
A literature review was conducted by accessing relevant databases such as Medline, PubMed, IEEE Explore, Scopus, to obtain articles published from 1995 to 2013. Eligibility criteria for papers to be included in the study were: publication in English; cited, scholarly, peer-reviewed, article from an academic journal; and discuss the benefits of OHE. A combination of terms including "online", "web", "websites", "Internet", "patient education", "health education", "benefit", "advantages", "features", were used as keyword combinations. The initial results comprised 1021 titles on health education. Re-examination and cross checking of the bibliographies of the articles were also performed. Benefits of OHE were identified from thorough literature review. Afterwards, pilot study with 20 participants was conducted. To ensure that the responses are reliable and valid for the study quantitative data analysis was performed through involving more participants. A list of chronic disease websites in Australia were gathered through observation and a formal email were sent to seek information about the sites membership which comprise of health professional and patient/carer of chronic disease. A list of 27 chronic disease websites were identified and contacted to get permission. 7 websites gave positive feedback to provide help in gathering data. Descriptive analyses were performed using SPSS Version 19.0. Respondents for survey included health professionals and healthcare consumers. A total of 215 respondents took part in the survey, which include 141 patient/carer and 74 health professionals of which 41.8 % is 55 years or above.
Results
A summary of the findings from the initial literature review study is presented in Table 1 . Forty-five studies in various diseases mentioned OHE improves health outcomes and improved health education and knowledge acquisition. Among these studies, 15 studies that used randomized controlled trials, three studies that used quasi experimental methods and the three studies that used cross sectional methods indicated that OHE offered better health education and improved patients' knowledge of their diseases. Followed by 46 studies, which mentioned OHE can help to improve self-care behaviour and self-care management. Thirty-eight studies of chronic diseases suggest that OHE contributes in improving patient emotional states and satisfaction. Out of 38 studies, 11 studies that used randomized controlled groups and three studies that used cross sectional surveys report that OHE offered patients better emotional state and improved their satisfaction. Thirty-six studies including 11 randomized control studies and three experimental studies show that that OPE improved quality of interaction with physician, followed by 35 studies, agreed that OHE helps in terms of time and cost effectiveness. Twenty-eight papers regarding chronic disease mentioned OHE helps to increased patient confidence towards treatment, followed by improved patient awareness with 24 studies. Benefits in such as reduce hospitalizations (23 studies), easy access of educational material (22 studies) and improved social support (20 studies) were also gathered in OHE were also mentioned in regards with OHE.
OHE aims to improve health literacy, which is one of the most important elements in improving health outcomes [15] . [15] concluded that health outcome measures include reduced morbidity, reduced disability. Several researchers found that patients who received effective OHE regarding their disease tended to improve their health outcomes [16, 17] . Positive effects were found among patients undergoing OHE on diabetes education [16] . Three papers which used a randomized controlled trials showed that diabetes OHE improved glycemic control among adults with diabetes [16, 17] . Another 13 papers concluded that OHE does improve overall patient health outcomes. Continuing care and OHE help maintain good control of the disease and prevent complications. OHE can continually provide "active health" since it can deliver educational messages to patients at the time of their choice without waiting to be informed.
The right education materials produce well-educated and knowledgeable health consumers, which can lead to better health outcomes. [18] found that in a study of patients with asthma, the computer-based and online educational program group had significantly better results than those receiving no computerized education. Reliable online health websites offer up-to-date information and cutting edge knowledge for various diseases. It helps patients understand what they are dealing with and reduce the possibility of harmful or ineffective self-treatment.
The aims of chronic disease health education are to make patients aware of the disease, build positive attitudes, and make them active partners in therapy or treatment. In Australia, more than 8 diabetes websites regarding diabetes information are available to the general public and serve to educate diabetes patients with state-of-the-art knowledge in order to promote self-care behaviour among patients. Through the Web, those with chronic diseases learn how to manage their conditions correctly. For instance, after seeking information from disease-specific websites, one-third of chronic disease sufferers reported taking their medications more regularly [19] . OHE can improve a patient's emotional state and satisfaction. [20, 21] observed that learning is a way for patients to gain some control of the situation and, thus, decreases anxiety. The 11 studies that used randomized controlled groups and the 3 studies that used cross sectional surveys report that OHE offered patients better emotional state and improved their satisfaction. Through increased knowledge, patients develop healthier lifestyles. Usually, patients with chronic diabetes suffer from depression and anxiety as they are worried about their medical conditions. Educating the patients can help stabilize their emotional state but from the patients' perspectives, diabetes education consists of an overwhelming amount of new information, which is often presented on only one occasion. The consumers want their education to be a continuous process [11] . The Web seems to be an effective medium in this respect because they can access information anytime, anywhere, repeatedly.
Patients, who use the Web, spend less time asking about things that are unrelated to their diseases and also less time is needed to explain about misleading medical recommendations and theories that frustrate both patients and their physicians. By using OHE, time spent with patients discussing treatment can be saved, compared to those seeking information solely from their physicians. This leads to higher consumer satisfaction [22, 23] because health consumers usually value the physician's advice and guidance. Patients who get reliable medical information are more likely to make better use of the health care system because they know when they are in need or not in need of medical treatment. Well-educated patients make better patients because they tend to be more open-minded and realistic and they also become more proactive in managing their diseases [23] .
It is believed that a consumer, who is educated about his or her health-related problems, will have better adherence to treatments [24] . From the consumers' point of view, by knowing what they are going to go through helps them to prepare themselves for their treatments. Without knowing what they are going to face, consumers might be reluctant to cooperate in their treatments, which could make it more difficult to cure or improve their medical conditions. Nonetheless some chronic disease patients refused to undergo treatment after finding out what they were going to face during treatment [25] . For example, a number of cancer patients refused treatment after viewing an online multimedia video explaining about their treatment. Therefore, tailoring information according to needs is important and consumers' perception towards the benefits of OHE is important.
OHE has been shown [26] to be more cost effective as it reduces patients' expenses to travel to the hospital or medical centre. It also saves patients' time by reducing travel time, especially during peak time [27] . The Web offers new, inexpensive, and rapid methods to provide and enhance a patient's asthma education [28] . Researchers in the study observed that, unlike traditional patient handouts, the Web offers patients interactivity and engagement, which should enhance their learning and understanding. In the United States, those who suffer from chronic illnesses make up 70 % of medical costs and 80 % of deaths; improving the way their conditions are managed holds great potential for cost savings and reduced mortality rates [19] (Table 2) .
Following the recommended criteria of EFA for perceived benefits constructs, the statistical analysis shows: (1) the value of KMO is 0.911 (which exceeds the recommended value of (3) and (4), we only keep items with values of communality and its factor loading is greater than 0.4 for determining which question makes a significant contribution to its related constructs. Table 3 below shows the result of EFA for perceived benefits constructs.
Based on the results of statistical analysis, the values of communality for DF items are greater than 0.4 except for one items (BS2), hence, only 12 questions out of 13 questions could be kept for factor rotation. Based on results of Table 3 , two factors are extracted by varimax rotation, based on 53.8 % of the explained variance with Eigenvalues exceeded one. To summarize the results of EFA between perceived benefits constructs: (1) BH7 should be classified under factor BS; (2) one questions need to be deleted from this instrument (BS2) due to factor loading being less than 0.4. BH7: adherence to treatment originally classified under perceived benefits from health outcomes were loaded onto social outcomes group. Initially this item was grouped under health outcomes based on pilot test and literature review, however, respondent view this item as part of social outcomes.
In order to look if there is any differences in both groups perception towards OHE constructs, repeated measurement ttest were used to determine whether there is significant difference between two sets of scores [29] (Table 4) .
According to the results that can be seen that there is no significance difference between the perceived benefits of health and social effect on health professionals and health consumers such as patients and carer. Health professionals opinion on OHE also as perceptions of technology use could be variable among health professionals [30] .
Discussions
One limitation of this study is perceived benefits of OHE were identified through survey from health consumers and health professional. Longitudinal study conducted based on actual health outcome measures will reflect the actual benefits of OHE. Nevertheless, this study identified consumers' opinions on OHE. The study indicated consumers have positive attitudes towards use of OHE.
This study has the practical implication as the study identified OHE effectiveness, which definitely can assist health practitioners on health education, which can lead to better health outcome. Conventional health education to patient is provided by healthcare practitioners, but this takes time and may not be convenient for the patient. Since the patient may be adjusting to the new disease, not all of the information provided at the time will necessarily be absorbed by the patient at that time of provision [12] . This is because of the shock which is associated with learning about a particular condition that one suffers from. OHE can assist healthcare providers in providing patient education; this will enable education programs to be viewed by patients at any convenient moment. They can revisit the sites and will be able to absorb more information when they feel more relaxed and calm. This will encourage patients to be more involved in their own healthcare which in turn will enhance communication between patients and health professionals [31] . The study also demonstrated that health professionals positive opinions on OHE. Barriers to using OHE will need to consider in creating OHE such as, low patient computer skills, unwillingness to use the technology, poor architectural and technical designs. Without appropriate information technology skills, patients cannot connect to the Internet let alone access education materials from the Web. However, one cannot argue that if OHE is accessible, it could assist in healthcare management by the benefits that have been identified. These barriers could be overcome by having more accessible OHE through smart phone and mobile applications. Several mobile applications have been available recently for health promotion and health intervention [14] . Increasing use of Facebook and social network have been another option for providing health education material to patients online [32] . More user friendly applications such as having persuasive technology in healthcare would motivate consumers to use the OHE. Health education websites tailored according to user needs will increase uptake of OHE [33] . Studies also indicated that more uptake of OHE, if these OHE sites are introduced to patients from their healthcare providers [34] .
OHE is an effective strategy for presenting information and improving knowledge outcomes among patients. Improving patient emotional state and patient satisfaction for persons with chronic diseases through OHE will maximise health outcome. Social supports can be provided effectively using online computer support groups. Patient confidence and adherence to treatments are also beneficial for patients who effectively use OHE. Findings have shown that health education and knowledge acquisition can be improved through OHE with chronic diseases. The findings from this study also reinforced the benefits identified in previous studies on computer aided health education to psychiatric patients [35] .
As health education is to motivate consumers to change their behaviour towards healthcare and perceptions of consumers on health education would play an important role in health education. Moreover, opinions on health professionals have been similar on benefits of OHE. It could be seen that health professionals have been familiar with online applications for professional development and education [36] .
Aside from all the benefits of online health education, one cannot ignore the importance of getting the right material for health education in providing accurate health information and right design to the public, especially those who suffer from chronic diseases. Therefore, design features of OHE should be studied and mapped with the benefits defined in this study.
Conclusion
The analysis of the literature has identified a set of 12 potential benefits of OHE which had been used to understand the perceptions of the effectiveness of OPE sites. These 12 potential benefits have been validated with health practitioners, patients with chronic disease and care providers.
This research identifies and acknowledges the potential benefits of OHE for all consumers. To maximize the benefits of OHE, it may be necessary not only for decision makers to exert shifts in their thinking and strategies, but also to instigate reliable management in order to harmonize the processes of policy and decision making for the benefit of the consumers. In other words, decision makers need to make user-benefits a top priority during the process of decision-making. Disparities in terms of access to OHE, healthcare, and technology may make it harder for consumers and patients to achieve their health-related goals. The results from this study also help Health Informatics body of knowledge as indicating the role of OHE can help in improving chronic disease management.
